Although working memory (WM) training programs consistently result in improvement on the trained task, benefit is typically short-lived and extends only to tasks very similar to the trained task (i.e., near transfer). It is possible that pairing repeated performance of a WM task with brain stimulation encourages plasticity in brain networks involved in WM task performance, thereby improving the training benefit. In the current study, transcranial direct current stimulation (tDCS) was paired with performance of a WM task (n-back). In Experiment 1, participants performed a spatial location-monitoring n-back during stimulation, while Experiment 2 used a verbal identity-monitoring n-back. In each experiment, participants received either active (2.0 mA) or sham (0.1 mA) stimulation with the anode placed over either the right or the left dorsolateral prefrontal cortex (DLPFC) and the cathode placed extracephalically. In Experiment 1, only participants receiving active stimulation with the anode placed over the right DLPFC showed marginal improvement on the trained spatial n-back, which did not extend to a near transfer (verbal n-back) or far transfer task (a matrixreasoning task designed to measure fluid intelligence). In Experiment 2, both left and right anode placements led to improvement, and right DLPFC stimulation resulted in numerical (though not sham-adjusted) improvement on the near transfer (spatial n-back) and far transfer (fluid intelligence) task. Results suggest that WM training paired with brain stimulation may result in cognitive enhancement that transfers to performance on other tasks, depending on the combination of training task and tDCS parameters used.
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A B S T R A C T
Although working memory (WM) training programs consistently result in improvement on the trained task, benefit is typically short-lived and extends only to tasks very similar to the trained task (i.e., near transfer). It is possible that pairing repeated performance of a WM task with brain stimulation encourages plasticity in brain networks involved in WM task performance, thereby improving the training benefit. In the current study, transcranial direct current stimulation (tDCS) was paired with performance of a WM task (n-back). In Experiment 1, participants performed a spatial location-monitoring n-back during stimulation, while Experiment 2 used a verbal identity-monitoring n-back. In each experiment, participants received either active (2.0 mA) or sham (0.1 mA) stimulation with the anode placed over either the right or the left dorsolateral prefrontal cortex (DLPFC) and the cathode placed extracephalically. In Experiment 1, only participants receiving active stimulation with the anode placed over the right DLPFC showed marginal improvement on the trained spatial n-back, which did not extend to a near transfer (verbal n-back) or far transfer task (a matrixreasoning task designed to measure fluid intelligence). In Experiment 2, both left and right anode placements led to improvement, and right DLPFC stimulation resulted in numerical (though not sham-adjusted) improvement on the near transfer (spatial n-back) and far transfer (fluid intelligence) task. Results suggest that WM training paired with brain stimulation may result in cognitive enhancement that transfers to performance on other tasks, depending on the combination of training task and tDCS parameters used.
Introduction
Working memory (WM) is a psychological construct used to describe the storage and manipulation of transitory information necessary for complex tasks such as learning and reasoning (Baddeley, 1986; Shah and Miyake, 1999 (Daneman and Carpenter, 1980) , reasoning ability (Kyllonen and Christal, 1990) , and scholastic achievement (Pickering, 2006) . Additionally, WM has been implicated in affective processing (Hofmann et al., 2012) and WM deficits are apparent in a number of psychiatric disorders (Millan et al., 2012) . Relevant to both healthy and clinical populations, cognitive training interventions geared toward WM improvement have become popular (Rabipour and Raz, 2012) . The goal of such training is to enhance the underlying construct of WM, thereby generalizing performance increases to additional tasks that rely on overlapping cognitive abilities or share neural systems (Dahlin et al., 2008; Owen et al., 2010) .
Generalizability of WM performance gains may be divided into near transfer (i.e., to a similar context) and far transfer (i.e., to a dissimilar context; Barnett and Ceci, 2002) . Fluid intelligence (Gf) refers to aspects of intelligence involved in encoding and manipulation of novel information, thereby enabling adaptive reasoning and problem solving (Carpenter et al., 1990) . Prior research indicates that WM and Gf share between 50% and 60% of their variance (Kane et al., 2005; Gignac, 2014) . As Gf relates to academic achievement (Rohde and Thompson, 2007) , it represents a theoretically and practically relevant paradigm by which to examine far transfer in the context of WM training.
While some research supports the notion that WM training is a
